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(54) EXHAUST EMISSION CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To regenerate an NOx absorbent in an effective manner by 
properly controlling the amount of a reducer to be fed to this NOx 
absorbent at the time of regenerative operation. 

CONSTITUTION: An exhaust passage 3 of an internal combustion engine 
1 is branched off into two parts, and two NOx absorbents 5a and 5b are 



connected to them parallelly. In addition, a flow of exhaust gas is selected . 
by two exhaust selector valves 2 and 22, and a rate of exhaust flow 
passing through the NOx absorbent on one side is reduced, while a 
reducer is fed to the NOx absorbent whose exhaust flow rate is lowered 
from two reducer feed nozzles 12a and 12b and thus regeneration is 
carried out. Two oxygen content sensors 7a and 7b are installed 
downstream at each of NOx absorbents and oxidation catalysts 101a and 
101b installed in the more downstream side, respectively and in time of 




regeneration, a reducer supply is controlled on the basis of each output of 
the oxygen content sensors. During the regeneration, an oxygen ingredient 
being penetrated from the branched passage on the other is consumed by 
the oxidation catalysts, and thereby it is not reached to the oxygen 
content sensors, so that accurate reducer supply control is made 
achievable in this way. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device of an internal combustion engine characterized by providing the 
following. Two branching paths which are the exhaust emission control devices of the internal combustion engine 
which performs RIN air- fuel ratio operation, and were mutually connected to the flueway of the aforementioned 
internal combustion engine in parallel. NOX under exhaust air when the air-fuel ratio of the flowing exhaust air 
arranged at each of this branching path is RIN NOX which was absorbed, and was absorbed when an exhaust air 
oxygen density fell NOX to emit Absorbent. Above NOX Exhaust air change-over valve which can reduce individually 
the exhaust air flow rate which flows into an absorbent, respectively. Above NOX The reducing-agent feeder which 
can supply a reducing agent to each of an absorbent individually, NOX of each above It has the oxygen density sensor 
which detects the oxygen density of exhaust air in the downstream branching path of an absorbent. Above NOX NOX 
under exhaust air to one side of an absorbent It is one [ this ] NOX by the exhaust air change-over valve 
aforementioned after making it absorb. The exhaust air flow rate which flows into an absorbent is reduced. It is based 
on the output of the aforementioned oxygen density sensor, and is one [ this ] NOX from the aforementioned reducing- 
agent feeder. A reducing agent is supplied to an absorbent. One [ this ] NOX NOX absorbed from the absorbent NOX 
emitted while making it emit If is Above NOX by turns about the operation which carries out reduction purification. In 
the exhaust emission control device of the internal combustion engine performed about an absorbent An oxygen 
consumption means to consume the oxygen which flows backwards in the aforementioned oxygen density sensor from 
the aforementioned branching path downstream. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is NOX under exhaust air of internal combustion engines which perform 
combustion of a RIN air-fuel ratio, such as a gasoline engine which performs a diesel power plant and lean 
combustion, in detail about the exhaust emission control device of an internal combustion engine. It is effectively 
related with a removable exhaust emission control device. 
[0002] 

[Description of the Prior Art] As an example of this kind of exhaust emission control device, there are some which 
were indicated by the Provisional-Publication-No. 62-No. 106826 official report, for example. The equipment of this 
official report is NOX under existence of oxygen to the flueway of a Diesel engine. The absorbent (catalyst) to absorb 
is connected to 2 parallel, and it is one NOX about exhaust air. It leads to an absorbent and is NOX under exhaust air. 
It absorbs. Moreover, above-mentioned one NOX NOX of an absorbent The absorbed dose increases and it is NOX of 
an absorbent. If absorptance is saturated, it is another NOX about the flow of exhaust air by the exhaust air change- 
over valve. NOX which led to the absorbent and carried out [ above-mentioned ] saturation It is this NOX while 
intercepting the inflow of the exhaust air to an absorbent. A reducing agent is supplied to an absorbent. NOX saturated 
by this An absorbent to NOX NOX emitted and emitted Reduction purification is carried out with a reducing agent (on 
these specifications, operation with the NOX discharge from this NOX absorbent and reduction purification is called 
"reproduction operation of a NOX absorbent"). That is, with the equipment of this official report, they are two NOX(s). 
Reproduction operation of an absorbent is performed by turns. 

[0003] With the equipment of above-mentioned JP,62- 106826, A, it is NOX. It is NOX at the time of reproduction 
operation of an absorbent. It considers as a constant rate and the amount of the reducing agent supplied to an absorbent 
is NOX. NOX of an absorbent The control according to the absorbing state is not made. For this reason, it is NOX by 
shortage of the amount of supply of a reducing agent. Reproduction of an absorbent becomes inadequate or a problem 
by which the reducing agent which was not used for reproduction because of the oversupply of a reducing agent is 
emitted into the atmosphere arises. 

[0004] This problem is NOX. At the time of absorbent reproduction operation, it is NOX. It is solvable by controlling 
the reducing-agent amount of supply so that the air- fuel ratio of the exhaust air which passed the absorbent becomes 
near the theoretical air fuel ratio. Namely, NOX It is NOX when the reducing-agent amount of supply to an absorbent 
runs short. Since the oxygen under exhaust air which flows into an absorbent all cannot be consumed, the air- fuel ratio 
of the exhaust air which passed the NOX absorbent serves as RIN. Moreover, NOX Since some supplied reducing 
agents are not consumed by reproduction operation but it flows into a downstream when the reducing-agent amount of 
supply to an absorbent is excessive, it is NOX. The air- fuel ratio of the exhaust air which passed the absorbent 
becomes rich. On the other hand, NOX It is NOX to which the oxygen under exhaust air was completely consumed 
with the reducing agent when the amount of the reducing agent supplied to an absorbent was suitable, and the reducing 
agent supplied further was emitted with the oxygen consumption under exhaust air. Since it is completely consumed by 
reduction purification, it is NOX. The air-fuel ratio of the exhaust air which passed the absorbent is because it becomes 
near the theoretical air fuel ratio. 

[0005] For this reason, NOX The oxygen density sensor which detects the oxygen density under exhaust air to an 
absorbent outlet side is formed, and it is based on the output of this oxygen density sensor, and is NOX. As the oxygen 
density of the exhaust air which passed the absorbent becomes a value near the theoretical-air-fuel-ratio equivalent 
value, it becomes possible by controlling the reducing-agent amount of supply from a reducing-agent feeder to control 
the amount of supply of a reducing agent appropriately. 
[0006] 
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[Problem(s) to be Solved by the Invention] However, it is NOX as mentioned above. If an oxygen density sensor is 
formed in an absorbent outlet side and the reducing-agent amount of supply is controlled, a problem may arise. 
Hereafter, this problem is explained with reference to drawing 6 . Drawin g 6 is NOX as mentioned above. It is drawing 
showing the composition at the time of forming an oxygen density sensor in an absorbent outlet, and controlling the 
reducing-agent amount of supply based on the output of this oxygen density sensor. In drawin g 6 , the internal 
combustion engine with which 1 performs RIN air-fuel ratio operation, and 3 show an engine's 1 flueway. It can have 
branched to two flueways 3a and 3b by the downstream, the exhaust air change-over valve 2 can be formed in the 
branch point of the branching paths 3a and 3b, and a flueway 3 can lead now the great portion of engine exhaust air to 
one side of Flueways 3a or 3b by the change of this exhaust air change-over valve 2. 

[0007] Moreover, NOX under exhaust air when the oxygen density which flows into each of the branching paths 3 a 
and 3b is RIN NOX absorbed when it absorbed and the oxygen density of the flowing exhaust air fell NOX to emit 
Absorbents 5a and 5b are formed. It is NOX at the time of reproduction operation that 12a and 12b showed drawin g 6 . 
It is NOX of the branching paths 3a and 3b that the reducing-agent supply nozzle which supplies a reducing agent, and 
7a and 7b showed to Absorbents 5a and 5b. It is the oxygen density sensor formed in absorbent 5a and 5b outlet side. 
Furthermore, the branching paths 3 a and 3b join again by oxygen density sensor 7a and 7b downstream, and the above- 
mentioned exhaust air change-over valve 2 and the same downstream exhaust air change-over valve 22 are formed in 
branching path 3a and 3b unification section. 

[0008] By the composition shown in drawing 6 , it is one NOX. It switches to the position which showed the exhaust 
air change-over valves 2 and 22 in drawing as the solid line when an absorbent (for example, NOX absorbent 5a) was 
reproduced, and is NOX in the great portion of exhaust air of an engine 1. It passes to the absorbent 5b side, and is 
NOX. It is NOX under exhaust air at absorbent 5b. It absorbs and is NOX. The flow rate of the exhaust air which flows 
into absorbent 5a is reduced sharply. Moreover, it is reducing-agent supply nozzle 12a to NOX at this time. A reducing 
agent is supplied to absorbent 5a, and it is NOX. Absorbent 5a is reproduced. Moreover, another NOX absorbent 
(when the NOX absorbed dose of NOX absorbent 5b increases and NOX absorptance approaches saturation, the 
exhaust air change-over valves 2 and 22 are switched to the position of the dotted line of drawing 6 , and NOX under 
exhaust air is absorbed with the NOX absorbent (NOX absorbent 5a) which reproduction completed.) Moreover, it is 
NOX about reducing-agent supply nozzle 12b to a reducing agent at this time. Absorbent 5b is supplied and it is NOX. 
Absorbent 5b is reproduced. That is, by the composition of drawin g 6 , it is NOX. Absorbents 5a and 5b are 
reproduced by turns, and are NOX of another side during one reproduction. It is NOX under exhaust air with an 
absorbent. It absorbs. 

[0009] However, it sets in composition like drawing 6 , and is NOX. In order to make proper the amount of the 
reducing agent supplied to Absorbents 5a and 5b It is NOX about the reducing-agent amount of supply from the 
reducing-agent supply nozzles 12a and 12b. If feedback control is carried out based on absorbent 5a, oxygen density 
sensor 7a of 5b outlet side, and 7b output The reducing-agent amount of supply may become excessive generally, and 
the problem that the amount of the intact reducing agent emitted to the atmosphere increases may arise. 
[0010] This problem is NOX as a result of examination of applicants for this patent. NOX of the side reproduced at the 
time of absorbent reproduction The oxygen density detected by the oxygen density sensor formed in the absorbent 
outlet is NOX. It has become clear to be generated in order to direct an oxygen density higher than the oxygen density 
of the exhaust air which passed the absorbent. Thus, the oxygen density sensor by the side of reproduction is NOX. It 
is thought that directing an oxygen density higher than the oxygen density of the exhaust air which passes an absorbent 
is based on the following reasons. 

[001 1] Namely, NOX NOX of the side reproduced in order to reduce the amount of reducing agents for consuming the 
oxygen component under exhaust air at the time of absorbent reproduction The flow rate of the exhaust air which flows 
into an absorbent is sharply reduced by the exhaust air change-over valves 2 and 22. For this reason, NOX under 
reproduction At the branching path by the side of an absorbent, the exhaust air rate of flow falls sharply. Moreover, the 
exhaust air oxygen density in this branching path becomes very low by reducing-agent supply. Thus, as a result of a 
difference's arising in the oxygen density of exhaust air in both branching path 3 a and 3b, in exhaust air change-over 
valve 22 portion of the unification section, an oxygen density comes to move by diffusion towards a low side (NOX 
absorbent side under reproduction) in the oxygen by which an oxygen density is contained in exhaust air of a high side 
(NOX absorbent side while absorbing NOX). On the other hand, it is NOX under reproduction. In the absorbent side, 
the exhaust air rate of flow is falling sharply as mentioned above, for this reason, the oxygen which passed the exhaust 
air change-over valve 22, and invaded — NOX under reproduction the inside of the branching path by the side of an 
absorbent — being spread - flowing backwards - just - being alike - up to an oxygen density sensor position - 
reaching — coming — directions of the oxygen density sensor 7 - actually ~ NOX The phenomenon which becomes 
higher than the oxygen density of the exhaust air which passed the absorbent arises. 
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[0012] It sets to drawing^ and drawin gl is NOX under reproduction. The result which actually inserted the oxygen 
density sensor in branching path 3a each position by the side of an absorbent (NOX absorbent 5a), and measured the 
oxygen density of each portion is shown, drawingl - setting -- Section I -- the exhaust air change-over valve 2 to 
NOX the oxygen density of the section to an absorbent 5a entrance - Section II -- NOX NOX from an absorbent 5a 
entrance to an outlet the oxygen density of the section inside an absorbent - moreover, the section III NOX The 
oxygen density of the section from the absorbent 5a outlet to the downstream exhaust air change-over valve 22 is 
shown, respectively (refer to drawing 6 ). Since the reducing agent supplied in Section I has not reacted with the 
oxygen under exhaust air yet as shown in drawing 7 , the oxygen density under exhaust air is high, and in Section II, it 
is NOX. The oxygen under a reducing agent and exhaust air reacts by the catalysis of an absorbent, and since oxygen is 
consumed, the oxygen density is falling near abbreviation zero, however ~ the edge (near the downstream end face of 
NOX absorbent 5a) of Section II ~ an oxygen density - again - elevation ~ changing - Section III ****-- the oxygen 
density is high as the downstream exhaust air change-over valve 22 is approached That is, it is NOX by diffusion of the 
oxygen-content child who invades through the exhaust air change-over valve 22. In an absorbent downstream, it turns 
out that the inclination for the oxygen density under exhaust air to become high has arisen as the exhaust air change- 
over valve 22 is approached. That the dotted line showed to drawing 7 shows the result at the time of switching exhaust 
air to the unification section of the branching paths 3 a and 3b only using the upstream exhaust air change-over valve 2, 
without forming the downstream exhaust air change-over valve 22. In this case, the amount of the oxygen which 
invades since there is no downstream exhaust air change-over valve 22 increases further, and is NOX. The oxygen 
density in an absorbent downstream is still higher. Moreover, although not illustrated, when it opens wide to the 
atmosphere individually, without making the branching paths 3 a and 3b join, it has become clear that the same 
reduction arises by diffusion of the oxygen from an atmosphere side. 

[001 3] Original and NOX It is necessary to control the amount of the reducing agent supplied to an absorbent based on 
the oxygen density near the section II center of drawing 7 . However, by composition like drawing 6 , the reducing- 
agent amount of supply is the above-mentioned section III. Since it will be controlled based on an oxygen density 
higher than the section II of a portion, the above-mentioned problem that the amount of supply of a reducing agent 
becomes excessive arises. This problem is NOX. An oxygen density sensor is inserted into an absorbent, and it is 
solvable if the oxygen density in drawing l and Section II is detected correctly. However, NOX Since it reaches to an 
extreme engine on stream and becomes an elevated temperature, an absorbent is NOX about an oxygen density sensor. 
If it inserts into an absorbent, the problem of the endurance of a sensor will arise. Moreover, NOX It is NOX to insert a 
sensor into an absorbent. Since problems, such as a mechanical-strength fall of the absorbent itself, are produced, it is 
not desirable. 

[0014] this invention takes an example by the above-mentioned problem, and is NOX. It is NOX, without inserting a 
sensor into an absorbent. By the oxygen density sensor arranged to the absorbent downstream, it is NOX. It aims at 
offering the means which enables correctly detection of the oxygen density of the exhaust air which passed the 
absorbent. 
[0015] 

[Means for Solving the Problem] Two branching paths which according to this invention are the exhaust emission 
control devices of the internal combustion engine which performs RIN air-fuel ratio operation, and were mutually 
connected to the flueway of the aforementioned internal combustion engine in parallel, NOX under exhaust air when 
the air-fuel ratio of the flowing exhaust air arranged at each of this branching path is RIN NOX which was absorbed, 
and was absorbed when an exhaust air oxygen density fell The NOX absorbent to emit, Above NOX The exhaust air 
change-over valve which can reduce individually the exhaust air flow rate which flows into an absorbent, respectively, 
Above NOX The reducing-agent feeder which can supply a reducing agent to each of an absorbent individually, NOx' 
of each above It has the oxygen density sensor which detects the oxygen density of exhaust air in the downstream 
branching path of an absorbent. Above NOX NOX under exhaust air to one side of an absorbent It is one [ this ] NOX 
by the exhaust air change-over valve aforementioned after making it absorb. The exhaust air flow rate which flows into 
an absorbent is reduced. It is based on the output of the aforementioned oxygen density sensor, and is one [ this ] NOX 
from the aforementioned reducing-agent feeder. A reducing agent is supplied to an absorbent. One [ this ] NOX NOX 
absorbed from the absorbent NOX emitted while making it emit About the operation which carries out reduction 
purification, it is Above NOX by turns. In the exhaust emission control device of the internal combustion engine 
performed about an absorbent The exhaust emission control device of the internal combustion engine characterized by 
establishing an oxygen consumption means to consume the oxygen which flows backwards in the aforementioned 
oxygen density sensor from the aforementioned branching path downstream is offered. 
[0016] 

[Function] NOX The oxygen which flows backwards towards an oxygen density sensor from a downstream by 
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diffusion at the time of absorbent reproduction is consumed by the oxygen consumption means, for this reason, it 
prevents that the oxygen which flows backwards from a downstream reaches an oxygen density sensor - having - 
NOX the oxygen density of exhaust air near [ at the time of absorbent reproduction ] the oxygen density sensor - NOX 
the oxygen density (a part for drawing 7 and a section II center section) of the exhaust air which passed the absorbent, 
and abbreviation - equal - becoming - an oxygen density sensor output NOX It comes to express correctly the 
oxygen density of the exhaust air which passed the absorbent. 
[0017] 

[Example] The example of this invention is explained using an accompanying drawing below. Drawing 1 shows the 
composition of one example of the exhaust emission control device of this invention. In drawing 1 , the same reference 
mark as dra wing 6 shows the same element as drawin g 6 . In drawing 1 , the internal combustion engine which can 
burn RIN air- fuel ratios, such as a gasoline engine to which 1 performs a diesel power plant and lean combustion, and 
3 show the flueway of an internal combustion engine 1 . NOX which two branching paths 3a and 3b are established in 
the flueway 3, and absorbed NOX under exhaust air when the exhaust air air-fuel ratio which flows into Paths 3 a and 
3b like the after-mentioned is RIN, and was absorbed when the oxygen density under exhaust air fell Each of NOX 
absorbents 5a and 5b to emit are connected. 

[001 8] Moreover, the exhaust air change-over valve 2 is formed in the tee of the paths 3a and 3b of a flueway 3, it is 
closed down to predetermined opening with arbitrary while Flueways 3 a and 3b, and exhaust air is distributed to 
Flueways 3a and 3b. For example, if the exhaust air change-over valve 2 is switched to the position shown in drawing 
1 as the solid line, the exhaust air flow rate which the great portion of exhaust air flows into the branching path 3b side, 
and flows into the branching path 3a side will be reduced. Moreover, if the exhaust air change-over valve 2 is switched 
to the position shown in drawing 1 by the dotted line, the exhaust air flow rate which the great portion of exhaust air 
flows into the branching path 3 a side, and flows into the branching path 3b side will be reduced. It is the actuator of 
proper form for driving a change-over valve 2 with the control signal from the engine control circuit (ECU) 20 
mentioned later, and making it take a predetermined switch position, such as a negative pressure actuator, which is 
shown in drawing by 2a. 

[0019] Moreover, the branching paths 3a and 3b are NOX. It joins again by absorbent 5a and 5b downstream, and the 
exhaust air change-over valve 2, the same exhaust air change-over valve 22, and actuator 22a are prepared in this 
unification section. The exhaust air change-over valve 22 is interlocked with the exhaust air change-over valve 2, 
operates, and is NOX under reproduction. It has prevented that the exhaust air from another branching path flows 
backwards to the near branching path of an absorbent. 

[0020] Furthermore, NOX of the branching paths 3 a and 3b The reducing-agent feeder 1 1 later mentioned to absorbent 
5a and 5b upstream to NOX Each of reducing-agent supply nozzles 12a and 12b which supply a reducing agent are 
connected to Absorbents 5a and 5b. Moreover, it is NOX of the branching paths 3a and 3b that 7a and 7b show to 
drawing 1 , respectively. It is the oxygen density sensor arranged at absorbent 5a and 5b downstream. The oxygen 
density sensors 7a and 7b are NOX. The oxygen density under exhaust air which passed Absorbents 5a and 5b is 
detected. Like [ in this example ] the after-mentioned, it is NOX. It is NOX under [ the reducing-agent feeder 1 1 to ] 
reproduction during reproduction of Absorbents 5a and 5b. The reducing-agent amount of supply supplied to 
Absorbents 5a and 5b is controlled according to the output of the oxygen density sensors 7a and 7b. 
[0021] Moreover, in this example, the oxidation catalysts 101a and 101b as an oxygen consumption means are formed 
in oxygen density sensor 7a of each branching path 3 a and 3b, and 7b downstream. It is the control circuit (ECU) of an 
engine 1 which is shown in drawing by 20. ECU20 consists of a well-known digital computer of composition of having 
connected CPU, RAM, ROM and input port, and the output port mutually by the bi-directional bus, and is performing 
basic control, such as fuel-oil-consumption control of an engine. Moreover, ECU20 drives Actuators 2a and 22a further 
through a drive circuit, a negative pressure-limiting valve, etc. which are not illustrated, and performs switch position 
control of the exhaust air change-over valves 2 and 22, and also it controls the reducing-agent amount of supply from 
the reducing-agent feeder 1 1 by this example based on the output of the oxygen density sensors 7a and 7b. For these 
control, the oxygen density signal from the oxygen density sensors 7a and 7b is inputted, and also signals, such as an 
engine speed and an engine inhalation air content, are inputted into the input port of ECU20 from the sensor which is 
not illustrated, respectively. 

[0022] Oxidation catalysts 101a and 101b perform the operation as an oxygen consumption means which consumes the 
oxygen which flows backwards from a downstream by making the oxygen which flows backwards the branching paths 
3 a and 3b from a downstream through the exhaust air change-over valve 22 react with the reducing agent under 
exhaust air which passes an oxidation catalyst so that oxidation catalysts, such as Platinum Pt and palladium, may be 
later supported and mentioned to the metal support of the shape for example, of a honeycomb. 
[0023] The reducing-agent feeder 1 1 is equipped with the check valves 15a and 15b for exhaust air antisuckbacks 
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arranged between the control valves 14a and 14b which adjust the flow rate of the reducing agent supplied to the 
reducing-agent supply nozzles 12a and 12b from the reducing-agent source of supply 13 which consists of a reducing- 
agent container, a booster pump, etc., and the reducing-agent source of supply 13, and Nozzles 12a and 12b and control 
valves 14a and 14b. Control valves 14a and 14b are NOX mentioned later. It is NOX about the reducing agent of an 
amount according to the control signal of ECU20, take predetermined opening, and corresponding to opening at the 
time of reproduction operation of Absorbents 5a and 5b. Absorbents 5a and 5b are supplied. 

[0024] NOX NOX of Absorbents 5a and 5b Liquid fuel, such as a hydrocarbon of the shape of liquefied or a gas, such 
as gases, such as hydrogen and a carbon monoxide, and a propane, a propylene, butane, or a gasoline, gas oil, and lamp 
oil, etc. can be used that what is necessary is just what is exhausting and generates reduction components and 
hydrocarbon components, such as a carbon monoxide, as a reducing agent used for discharge and reduction operation 
(reproduction operation). 

[0025] NOX Absorbents 5a and 5b use support, such as an alumina, and are Potassium K, Sodium Na, Lithium Li, and 
Caesium Cs on this support. Alkali metal [ like ] and barium Ba, Calcium calcium At least one chosen from an alkaline 
earth [ like ], Lanthanum La, and rare earth like Yttrium Y, and platinum Pt Noble metals [ like ] are supported. This 
NOX Absorbents 5a and 5b are NOX when the air-fuel ratio of the flowing exhaust air is RIN. It is NOX, if it absorbs 
and an oxygen density falls. NOX to emit An absorption/emission action is performed. 

[0026] In addition, an above-mentioned exhaust air air-fuel ratio is NOX here. The ratio of the sum total of the air 
content supplied to the flueway of the upstream of Absorbents 5a and 5b, an engine combustion chamber, an 
inhalation-of-air path, etc., respectively, and the fuel and the sum total of a reducing agent shall be meant. Therefore, 
NOX When fuel, a reducing agent, or air is not supplied to the upstream flueway of Absorbents 5a and 5b, an exhaust 
air air-fuel ratio becomes equal to the operation air-fuel ratio (air-fuel ratio in combustion of an engine combustion 
chamber) of an engine. 

[0027] Since the engine which burns a RIN air-fuel ratio is used in this example, the exhaust air air-fuel ratio at the 
time of operation is usually RIN, and it is NOX. Absorbents 5a and 5b are NOX under exhaust air. It absorbs. 
Moreover, it is NOX, if a reducing agent is introduced during exhaust air from the reducing-agent feeder 1 1 and an 
oxygen density falls. Absorbents 5a and 5b emit the absorbed reducing agent. There is also a portion which is not clear 
about the detailed mechanism of this absorption/emission action. However, it is thought that this absorption/emission 
action is performed by the mechanism as shown in drawing 5 . Next, it is Platinum Pt on support about this 
mechanism. And barium Ba It becomes the same mechanism, even if it uses other noble metals, alkali metal, an 
alkaline earth, and rare earth, although explained taking the case of the case where it is made to support. 
[0028] That is, if inflow exhaust air becomes remarkable RIN, the oxygen density under inflow exhaust air will 
increase sharply, and it is drawing 5 (A). It is these oxygen 02 so that it may be shown. 02 - Or 02 - It is Platinum Pt 
in a form. It adheres to a front face, on the other hand - NO under inflow exhaust air - platinum Pt a front-face top - 
this 02- or 02- reacting - N02 It becomes (2 NO+02 ->2N02). Subsequently, generated N02 A part is drawing 5 
(A), being absorbed in an absorbent and combining with a barium oxide BaO oxidizing on Platinum Pt. It is a nitrate 
ion N03 so that it may be shown. - It is spread in an absorbent in a form. Thus, NOX NOX It is absorbed in absorbent 
5a and 5b. 

[0029] Therefore, it is Platinum Pt as long as the oxygen density under inflow exhaust air is high. It is N02 in a front 
face. It is generated and is NOX of an absorbent. It is N02 unless absorptance is saturated. It is absorbed in an 
absorbent and is a nitrate ion N03. - It is generated. On the other hand, the oxygen density under inflow exhaust air 
falls, and it is N02. When the amount of generation decreases, a reaction progresses to an opposite direction (N03- 
>N02), and it is the nitrate ion N03 in an absorbent in this way. - N02 It is emitted from an absorbent in a form. That 
is, it is NOX if the oxygen density under inflow exhaust air falls. Absorbents 5a and 5b to NOX It will be emitted. 
[0030] On the other hand, these components are Platinum Pt if reduction components, such as HC and CO, exist during 
inflow exhaust air. Upper oxygen 02 - Or it reacts with 02-, and oxidizes, the oxygen under exhaust air is consumed, 
and the oxygen density under exhaust air is reduced. Moreover, it is NOX by the oxygen density fall under exhaust air. 
N02 emitted from Absorbents 5a and 5b Drawing 5 (B) It reacts with HC and CO and is returned so that it may be 
shown. Thus, platinum Pt It is N02 on a front face. When it stops existing, it is N02 from an absorbent to the degree 
from a degree. It is emitted. 

[003 1] namely, HC under inflow exhaust air and CO - first - platinum Pt Upper 02- or it reacts immediately with 02- 
and oxidizes - having ~ subsequently - platinum Pt Upper 02- Or NOX emitted by this HC and CO from the 
absorbent when HC and CO still remained, even if 02- was consumed and NOX which flows with exhaust air It is 
returned. At this example, it is NOX by turns by operation of the exhaust air change-over valves 2 and 22. NOX of 
Absorbents 5a and 5b Absorption and discharge are performed. That is, at this example, it is one NOX by operation of 
the exhaust air change-over valves 2 and 22. A great portion of exhaust air is passed to an absorbent (for example, 5a), 
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and it is made to absorb NOX. Moreover, predetermined time NOX set up beforehand It absorbs and is NOX. NOX of 
absorbent 5a If the absorbed dose increases, the exhaust air change-over valves 2 and 22 are switched, and it is NOX of 
another side. Exhaust air is passed to absorbent 5b, and it is NOX. While reducing the exhaust air flow rate which 
flows into absorbent 5a, it is reducing-agent supply nozzle 12a to NOX. A reducing agent is supplied to absorbent 5a, 
and it is NOX. Absorbent 5a is reproduced. Moreover, the predetermined time after a change passes and it is NOX. 
NOX of absorbent 5b If the absorbed dose increases, the exhaust air change-over valves 2 and 22 are switched again, 
and it is NOX. Exhaust air is passed to the absorbent 5a side, and it is NOX. NOX by absorbent 5a It is NOX while 
resuming absorption. Absorbent 5b is reproduced. 

[0032] At this example, it is NOX. In order to reduce the amount of the reducing agent used for reproduction of 
Absorbents 5a and 5b NOX reproduced by switching the position of the exhaust air change-over valves 2 and 22 While 
reducing the flow rate of the exhaust air which flows into an absorbent and reducing the amount of a reducing agent 
required in order to consume the oxygen under exhaust air NOX under reproduction Based on the output of the oxygen 
density sensor formed in the outlet side of an absorbent, the reducing-agent amount of supply from the reducing-agent 
feeder 1 1 is controlled, and it is NOX. It is made to supply the reducing agent of the suitable amount for an absorbent. 
[0033] Drawing 2 is NOX of this example. It is the flow chart which shows reproduction operation control of 
Absorbents 5a and 5b. This routine is performed for every predetermined time by the engine control circuit (ECU) 20. 
If a routine starts in drawing 2 , at Step 201, it is NOX now. NOX while performing absorption It is judged whether the 
reproduction operation execution condition of an absorbent is satisfied. Here, it is NOX. The reproduction operation 
execution condition of an absorbent ** NOX Absorption time (elapsed time of since a NOX absorbent is switched last 
time) is over a predetermined time, ** the time check which a routine progresses to Step 221 and is later mentioned 
when it comes out, and it is and the above-mentioned ** or ** is not materialized, that an engine exhaust-gas 
temperature is beyond a predetermined value and - end a routine after setting the value of the change flag F of Counter 
T and an exhaust air change-over valve to zero It is NOX at the above-mentioned **. NOX of an absorbent Having 
judged absorption time NOX NOX of an absorbent It is NOX only when the absorbed dose increases to some extent. 
Being for reproducing an absorbent and avoiding execution of frequent reproduction operation, and having judged the 
exhaust-gas temperature by the above-mentioned ** An exhaust-gas temperature is a low and NOX. NOX at the time 
of supplying a reducing agent, since the temperature of the absorbent itself is also low NOX from an absorbent It is 
because discharge speed cannot fall and efficient reproduction operation cannot be performed. 
[0034] Therefore, in this example, only when both conditions of the above-mentioned ** and ** are satisfied at Step 
201, reproduction operation of Step 203 to the step 219 is performed. That is, it is NOX at Step 201. When the 
reproduction conditions of an absorbent are satisfied It judges whether the value of the change flag F of an exhaust air 
change-over valve is set to 1 at Step 203. NOX in which the exhaust air change-over valves 2 and 22 were switched at 
Step 205 in the case of F!=l, and reproduction conditions were satisfied The flow rate of the exhaust air which flows 
into the branching path by the side of an absorbent is reduced to the specified quantity, and it progresses to Step 209, 
after setting the value of Flag F at Step 207 subsequently to 1. Moreover, in the case of F-l, it progresses to the direct 
step 21 1 at Step 203, without switching an exhaust air change-over valve. The above-mentioned change flag F is NOX. 
It is the flag used in order to switch the exhaust air change-over valves 2 and 22 only once after reproduction condition 
formation of an absorbent. 

[0035] Step 209 shows the judgment of whether the end conditions of reproduction operation are satisfied, namely, - 
Step 209 - a time check — the value of Counter T - predetermined value TO ****** above judges - having - T>=T0 
it is - if - The set point R of control valve 14a (or 14b) of the reducing-agent feeder 1 1 is set to zero, it progresses to 
Step 219, and the opening of control valve 14a (or 14b) of the reducing-agent feeder 1 1 is controlled (in this case, since 
it is R= zero, let both the control valves 14a and 14b be close by-pass bulb completelies.). . Here, it is the 
predetermined value TO. NOX It is time required for reproduction of an absorbent, and is NOX. It is beforehand set up 
by the type of an absorbent, size, etc. by experiment etc. That is, when it judges whether the elapsed time T after a 
reproduction operation start has become beyond the predetermined reproduction execution time at Step 211 and 
predetermined-time execution of the reproduction operation is carried out, control valve 14a (or 14b) of a reducing- 
agent feeder is made into a close by-pass bulb completely at Step 210, and it is NOX. The reducing-agent supply to an 
absorbent is stopped. 

[0036] It is NOX of the side which a routine progresses to Step 21 1 when the reproduction operation execution time 
predetermined at Step 209 has not passed, and performs reproduction operation. Reading of the oxygen density C 
under exhaust air is performed from the oxygen density sensor (7a or 7b) arranged on the absorbent lower stream of a 
river, and more than the oxygen density CST of theoretical air fUel ratio and no (that is, is an exhaust air air- fuel ratio 
RIN?) are judged for this oxygen density C at Step 212. 

[0037] When the exhaust air air-fuel ratio detected by the oxygen density sensor (7a or 7b) at Step 212 is RIN 
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(C>=CST), Step 213 is performed, only in a constant rate alpha, the opening of the control valve (14a or 14b) of a 
reducing-agent feeder increases, and the reducing-agent amount of supply increases. Moreover, at Step 212, when an 
exhaust air air-fuel ratio is rich, Step 215 is performed, only a constant rate beta is reduced and, as for control valve 
opening, the reducing-agent amount of supply is reduced. Here, alpha and beta are the constant value set up 
beforehand. The value of alpha and beta is NOX by preparing a difference in the value of alpha and beta, although it is 
good also as the same. The air-fuel ratio of the exhaust air which passes an absorbent is maintainable from theoretical 
air fuel ratio to a rich or RIN side. For example, by considering as alpha>beta, an exhaust air air-fuel ratio is 
maintained a little from theoretical air fuel ratio at a rich side. 

[0038] moreover - the above-mentioned step 217 after operation execution - a time check « the value of Counter T 
counts up plus 1 and it is outputted to the drive circuit which the control valve opening R set up at Steps 213 or 215 
does not illustrate at Step 219 By execution of the above-mentioned routine, it is NOX. At the time of absorbent 
reproduction, it is the NOX. Feedback control of the reducing-agent amount of supply is carried out so that a 
downstream exhaust air air-fuel ratio may turn into theoretical air fuel ratio based on the oxygen density sensor output 
of an absorbent downstream. For this reason, the output of the oxygen density sensors 7a and 7b is NOX. It is 
necessary to detect correctly the oxygen density under exhaust air which passes Absorbents 5a and 5b. 
[0039] As mentioned above, in this example, the oxidation catalysts 101a and 101b as an oxygen consumption means 
are formed in the branching paths 3 a and 3b of oxygen density sensor 7a and 7b downstream. For this reason, NOX 
The downstream exhaust air change-over valve 22 is passed during reproduction of an absorbent, and it is NOX. It is 
oxidation catalysts 101a and 101b, and is supplied from a reducing-agent feeder, and the oxygen which oxygen 
diffuses from the near branching path under absorption is NOX in exhaust air. It reacts with the reducing agent which 
passes an absorbent, and is consumed, and the oxygen density sensors 7a and 7b are not reached. Therefore, the output 
of the oxygen density sensors 7a and 7b under reproduction operation execution is NOX. It is NOX about a suitable 
quantity of a reducing agent by reflecting correctly the air-fuel ratio of the exhaust air which passed the absorbent, and 
controlling the reducing-agent amount of supply based on the output of the oxygen density sensors 7a and 7b. It is 
possible to supply an absorbent. 

[0040] Next, the composition of another example of this invention is shown in drawin g 3 . Although the oxidation 
catalyst was prepared in the branching paths 3 a and 3b between the oxygen density sensors 7a and 7b and the exhaust 
air change-over valve 22 in the example of drawing 1 , respectively, it is drawing 3 (A). The point of using the exhaust 
air change-over valve 102 which unified and included the oxidation catalyst in the exhaust air change-over valve is 
different instead of preparing the oxidation catalyst which became independent to each branching paths 3 a and 3b in 
this example so that it may be shown. 

[0041] That is, the exhaust air change-over valve 102 of this example is dr awing 3 (B). It considers as the composition 
which fitted in metal support 102b of the shape of a honeycomb which supported the oxidation catalyst in the center of 
disc-like valve element 102a so that it might be shown, and is NOX. The exhaust air which passed the absorbent passes 
this catalyst support, and flows in the unification section. NOX under reproduction It is only producing invasion of 
oxygen to the branching path by the side of an absorbent by diffusion by the concentration difference, and there are 
comparatively few the amounts. Therefore, even if an oxidation catalyst is a comparatively small capacity, it can fully 
prevent attainment of the oxygen to the oxygen density sensors 7a and 7b. For this reason, in the example of drawing 
3 , attainment of the oxygen to the oxygen density sensors 7a and 7b is prevented by including the oxidation catalyst of 
small capacity in an exhaust air change-over valve at one, without checking operation of a change-over valve. 
According to this example, there is an advantage which becomes possible [ attaining the same effect as the example of 
drawin g 1 with simple composition ]. 

[0042] Drawing^ is drawing showing the composition of still more nearly another example of this invention. Although 
the oxygen density sensor was formed in each branching path in the example of drawing 1 , the single oxygen density 
sensor 1 07 is used in this example, and they are both NOX(s). The point of performing reducing-agent amount-of- 
supply control at the time of reproduction of Absorbents 5a and 5b is different. It sets to drawin g 4 and is NOX. Ports 
103a and 103b are established in the entrance portion of Absorbents 5a and 5b, and it connects with it through Piping 
104a and 104b in the entrance port of the exhaust air change-over valve 2 and the interlocking change-over valve 105. 
Moreover, the exit port of a change-over valve 105 is NOX of small capacity. It connects with the absorbent 106 and 
the exhaust air port 1 10 established in the unification section of the branching paths 3 a and 3b through the oxidation 
catalyst 108 of small capacity, and the exhaust air pump 109 similarly. 

[0043] Moreover, the oxygen density sensor 107 single in this example is NOX. It is prepared in piping which connects 
an absorbent 106 and an oxidation catalyst 108. At this example, it is not prepared but the exhaust air change-over 
valve 22 of a downstream is NOX. A switch of exhaust air for absorbent reproduction is performed by only the 
upstream exhaust air change-over valve 2. At this example, a change-over valve 105 is interlocked with the upstream 
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exhaust air change-over valve 2, and is NOX under reproduction operation execution. It is NOX about the port by the 
side of an absorbent (103a or 103b). It connects with an absorbent 106. Thereby, it is NOX under reproduction. A part 
of mixture of the exhaust air and the reducing agent which flow into an absorbent is attracted by the exhaust air pump 
109, and it is NOX. An absorbent 106 is passed. 

[0044] for this reason, NOX an absorbent 106 - NOX under reproduction since exhaust air of the same reducing-agent 
concentration as an absorbent being supplied is supplied - NOX an exhaust air oxygen density [ in / the outlet of the 
NOX </SUB> absorbent under reproduction / in the oxygen density in absorbent 106 outlet ], and abbreviation -- it 
becomes the same since [ moreover, ] the oxygen diffused from the exhaust air port 1 10 is consumed by the oxidation 
catalyst 108 — the oxygen density sensor 107 — not reaching — an about 107 oxygen density sensor exhaust air oxygen 
density NOX under reproduction the oxygen density of the exhaust air which passed the absorbent, and abbreviation 
— it becomes the same 

[0045] Therefore, based on the output of the oxygen density sensor 107, it is NOX by performing the same control as 
drawing 2 . The reducing-agent amount of supply at the time of absorbent reproduction is controlled appropriately. 
According to this example, the number of the oxygen density sensors to be used is reduced, and there is an advantage 
which can perform simple control. In addition, although the oxidation catalyst is used in each above-mentioned 
example as an oxygen consumption means to prevent that the oxygen diffused from a downstream reaches an oxygen 
density sensor, the oxygen consumption means of this invention is not limited to an oxidation catalyst, and if oxygen 
and a reducing agent can be made to react, it can be used as an oxygen consumption means. For example, it is NOX of 
small capacity as an oxygen consumption means instead of an oxidation catalyst. The same effect can be acquired even 
if it uses an absorbent. 
[0046] 

[Effect of the Invention] According to this invention, it is NOX. By having established an oxygen consumption means 
to prevent that the oxygen diffused from a downstream in the oxygen density sensor which detects the exhaust air 
oxygen density of an absorbent outlet reaches Two NOX(s) connected in parallel with a flueway NOX under 
reproduction in case an absorbent is reproduced by turns It is based on the oxygen density sensor output of an 
absorbent downstream, and is NOX. It becomes possible to control correctly the reducing-agent amount of supply to an 
absorbent. NOX The effect that the inadequate reproduction by the shortage of the reducing-agent amount of supply to 
an absorbent and discharge of the intact reducing agent to the atmosphere by reducing-agent oversupply can be 
prevented is acquired. 
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PURPOSE: To regenerate an NOx absorbent in an 
affective manner by properly controlling, the amount of a 
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regenerative operation. 

CONSTITUTION: An exhaust passage 3 of an internal 
combustion engine 1 is branched off into two parts, and 
two NOx absorbents 5a and 5b are connected to them 
parallelly. In addition, a flow of exhaust gas is 
selected by two exhaust selector valves 2 and 22, and a 
rate of exhaust flow passing through the NOx absorbent 
on one side is reduced, while a reducer is fed to the 
NOx absorbent whose exhaust flow rate is lowered from 
two reducer feed nozzles 12a and 12b and thus 
regeneration is carried out Two oxygen content sensors 
7a and 7b are installed downstream at each of NOx 
absorbents and oxidation catalysts 101a and 101b 
installed in the more downstream side, respectively and 
in time of regeneration, a reducer supply ts controlled 
on the basis of each output of the oxygen content 
sensors. During the regeneration, an oxygen ingredient 
being penetrated from the branched passage on the other 
is consumed by the oxidation catalysts, and thereby it 
is not reached to the oxygen content sensors, so that 
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KK*»«-fe A L,T£«#©l6*aflE&tHHf L 

fefe*S*bTV»5. 07lc43ViT, BIB) I ttSMTOUt 
#2 A^NOx ®JR^I5 aAP*T©Era©^^j0« • 
£. E^IIttNOx K«R?PJ5 aAP56^tBP*T©NO 
X !RiR#Jrt«©Klffl©»iRai«S:, EKIII «N 

Ox ©iR?PJ5 atHP^e.T8Sfi«Sm^#2 2 £-e©E 
F B 1©K^i8S$r^-tl-?tl^bTV^ (@6#1) „ El 7 
\zm? ct 5 fc, EN I n&»7SWtt£fc*Sf « 

*©^^<tS^UT^^U^46g^^©^^igS«^ 
<. KrailTttNOi »«5«OftfcjMf^ffl»CJ:Oa7cS!li 

MfDttifiCfiTtTI/^. EPb1II©5b8^ 
(NOx ©iRffl 5 a ©T8SEffl«Kttj£) -Ctt, KiSliSS 
EPbIIII Tte, T8itfi'J^^m#2 
2(Cj£o"<tConTBE^aS*^<^oTl/^-5o T/<j:*> 

licit), NOx ®«R3WT»[fliJ-ettl*Sl«*# 2 2 Cifi 
a . 3 b ©£«E»KT«fllJ#»«Hft# 2 2 ^SCtTfC ± 

imwm®m# 2 ©*-$« i>t#so«^fifofci^ 

©ISift«S-r. C©^-&(CH. T*«»»«Ilft* 2 2 
7S:l»fc«>fc«A-r*ie*©att5EKlt!*U. NOx ©IX 

mTffimx°(DMmmmtmzn<tz-3T^z>. sfc. hi 

[0 0 13] *3fe. NOx MM\ZWk1£i1r2>m.7tmV>m 

«m 7 ©EPeii i+*#jfi©i?^i8S{c*^tiTttia?-r-5 

j©^: tc^c 5 flu 3zfi© PolH D -5 © T S . z. © Pnl^tt, 
NOx ©JR^JtflC^*jgS-fe>it*#ALT. B7. K 
PbII I fC^WSBE^iSfiSrlEfllf^lUf .-5 «fc O icTntf^ 

*BjtgTfe^„ la^l. nox wwm\-zMMm&tpmi£> 
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x muffle (Cir>tl-$tfA-r-5ii:(iNOx Wffl&fc 

(DMnm&mi&Tte £© mm z ± c % tc $ l < & 

[0 0 14] ±aemHK«*. NOx K<K#J 

ftK-fe^-y-fcifA-r* NOx ©JR?PJTStffl'J(r 
E*UfcK*iifi-fc>-!tH«tO. NOx 8ft«»J£ililL 

[0 0 15] 

[I^gi£fi¥&T3fcS!>©^I§:] *»BJ(cJ;n«*, u-> 
fflj|^ateftff5rt«8«BI©#«M:««'T?*r3T. Aft 

#te®S§£:. M^feilKro-^n^ntcBBS^tlfc. SKA 
^tBT-SNOxK'K^J.J:. MfBNOx MX^/fiAT* 

m#t. huibnox *«a©*n*ftK«Mfc»«!* 
-act *t Bifg^ji7c^jtt*&se <t . nfrfB^-n-en 
©NOx ©iRftJ©TMflJ#K®&*©i#^;©&f!§g«£ 
«ttiT*is*»flrfe >•**■<!:&**.. mibnox ««ai© 

-^l:»It©NOx SrKiRS-frfc«. i!fttBi#«3JM# 
tiDM-^ONOx KJR39CfiiEA'rSg^«SJBSriB;j« 
U BufB^*SS-fe>-y-©m^«C»0*UTHfrfBjl7C^Jtt 

R-^CDNOx ®JR^J*->e©iRLfcNOx it 3 

<hifetc^|±i$nfeNOx «r»7cJWfrr SUMPS. 3S5 
icflftffBNOx ««SdKt>«.iTff-5W*8«l»©»»*WfcS 

[0016] 

UPffl] NOx RTOBHflfeWrlC. tt«fc«fcDT8ii«W>& 

se*«ft-fe>-y-Ki«(i^ra»iKUT<aK*tt. ti^t 

< *K**«K*««-fe>-y-icid»-r*ci tjWflifcsn, 
NOx »«^Jff*«f©»*»a-fe>iJ-ifi»©#«©i6* 
iSBltt, NOxf^&£ffl»l/fc»§R©l&*«S..(B. 

7. Kiaiii**»») tiWfK&o. 

tB^jttNOx !R«aiJ&fiiaUfc*a©l6iR«S&iE*{c 
[0017] 

[*JS0iJ] ^T^ttl3ffl£^T#5SHJ3©*^W£OV> 

Tswrra. a i tt*38w©#a^bs«©-ia60ij© 

^fiJc^^-To HIICU^T. H6<t|SIi;#flaW^tt0 6 
tm— ©g*£;f;bTl^-5„ @ 1 IC*5tr^T. 1 tt^i" — 
■tMH > > ^UBM £ ft 5*'V'J>x>y>f©iJ 
->£m©«ife&?T5;L£©TS*rtiR«HS. 3teft 



«s«h i ©»aa»«r*-r. #«aa3K»42o©»is 

j§SS3a. 3 b^tStt^nTiJO, aBS3 a, 3bl:IJ 

'&m<D&oiz, aA-r*»as*8tt«fj->©t€r»c* 

«+©NOx£*«L. #Ht*©KJjl«ffi**ffiTUfci 

#ic©iRU/tNOx ^ttj-rsNoxKix^J. -^-n^n 

5 a. 5 btfmffiZtlT^Z,. 

[0018] Untz. Vmmi® 3 ©iiSS 3a. 3 b ©#■(& 
2 jWSttt Stt. 3a. 3b© 

ffi*©-:££Wj£©IWSfcra«LT#»ffl!&3 a. 3 b 

2^@i ic^T^uAc^etr^)D^x.bn^<t. »g 

©*BB#tt#RiIg& 3 bflJtaEAU »KiiS§3 afljfc 

8SA-ra#a8sa**(s»sn-5. *fc. »&vm#2ifi 

«»«»ttiiBS3 a«»w«iAU frfeilSS 3 b«t?JrtA 

TSx>>?>$iJWIhI8S (ECU) 2 0^b©Wi^l: 
«t 0 2 &mW]LTf%l£<D® 0 lififS t6*4 

[0 0 19] »KiiK3a. 3bttNOx©JR»J 

5 a. 5 bTffi«t?«tf£aS'l.TiS0. £©£«[«K:tt 
»*«WI#2tm*a:#flWD«^2 2 <h, 7^al- 
^ 2 2 a tiWRtJSnT^*. *»««#2 2 «. 
«&#2 tjSKLTfEKiL. H£f©NOx ®JR^J©ffli] 

©^usasstc fc o -*©^«as§^ <=> ©as&#a»a[*-* 

^chSrEfcltLTH-S. 

[0 0 2 0] H(C #fKiI?§3 a, 3 b ©NOx ®JR^J 

5a. 5 b ±mm.zmm-r^m7x:mimmm n*^ 

N Ox KRAI 5a. 5 b S: Wtef *3H7g8I«*& 

^n-rni 2 a. 12 b^isntMS. s 
fc. iii:7a, 7 b-e^r©tt. ^-n-?-"n^-^®ss 3 

a. 3 b©NOx ©4X815 a. 5 bTSSflJKIBgSnfc 

tt*»«-fe>-y-c*«. i*igt>-y-7a. 7b«N 

Ox ©4X34 5 a. 5 b*jiiflUfc*««f ©**««€:« 
**Jfi«T?tt. «iB©J:3K:. NOx ©4X345 

a. 5 b<Dn±^\zm7mm^Hi%wi ifr<bm±*<DN 

Ox©iR^J5a. 5 bfc«*&-rsa7cffl«i(&«*. 
JiS-fe >it 7 a . 7 b©ttJ^»'i^CT$iJffllLTli-5. 

[0021] s.fc. #ntfi«n?tt f . ^ti^n©^:eas& 

3a. 3 b©j^^iiS-fc>1t7 a. 7 bT?jK«iC«. & 
*iH»^at LT©^{bM^ 10 1a. 101 bj&tRtt 
ent^S. 0(32 0Titffl(j;i>y> 1 ©$fJ'iiP|5JSf& 
(ECU) T-ab-5„ ECU20BCPU, RAM. RO 
M. &t/A**-K tB^-h€rffiSlC3«^l6]A7.T 

o . x > > o«»«»a»j»« ©s*«a w *fT o r ^ 

•5. ^Ac. ^Hi£^JTf(iECU2 Ott. MtC. 0^Li& 
a. 2 2a*KlbLT#ft«J**2. 2 2©«0Mt 
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ZftOo Ztlb><DMW<Dfz£>EC\J2 0<DX1]#- h\Z 

a, mmmm^>^7 a. 7 bt^^(Dmmmmmn^x 
jjznx^zM, x>v>ihi^, mmmxQ%mmcD 

[0 0 2 2] mtm% 10 1a, lOlbtt, m?L&/\ 
2 2£ffioT#lKfflS§3 a, 3 b ^TMJ^ LT 

[0 0 2 3] MTznm&^W 1 1 teil7t;£iJ^> *HJ±* 

mi 3frt>m7imm% j X)i 1 2- a. 1 2 b^f^^n 

^M7C^J^^*^i^gnT^)$»Jffl)# 14 a, 14 bS^ 
yXJH2a, 12biW^14a, HbtWfll: 
SB® $ n&flf aaSStB&ibffl ©M#l 5a, 1 5 b £ £ 

©iR&J5a, 5b©W£»MPKK E C U 2 0 <£©JWi^ 
[0 0 2 4] NOxKTOJSa, 5 bCDNOx KfcB, S 

[0 0 2 5] NOx M9J5a, 5 b ttMAtf 

;p*U^JR, A'J OABa , *Jk>^ACa (D&o&T 

»&JRi:3&«aJ*S*lT^*. CKDNOx a* 5 

8WIU i*lflEtffiTtStNOx Sr^ffi-T^NOx 

[0 0 2 6] ^, ±J6©#«ffl«SJtttt, ^-TfiN 
Ox ©*R#J5 a, 5 b©±85fl"JOS^iS!S^x 

toT, NOx ©4X^15 a. 5 b © JtaE«»»a»lwjD8 

[0027] *mm&mz. u->s*8it©«s«i*fT5 



»J->T*IK NOx MIJ5a v 5bfiMf0NO 

tcJt7C»j7&**ASnTK*»a^<£T'r*«i:, NOx© 
iR£fj5a, 5 btt[ftiRLfcjl7B?fiJ<DSS[tH4fT'5 0 d<^K 

^*-XATfrt)nTt^fe0)^b^ o ^(CCICD 

^*^XAno^ta^±na*pt *5ct^Au^AB 

i^A^XAtSS, 
[0 0 2 8] StAftft^ttOU — >fctt* 

t«A#«f©»#iB*3W*rtifcii*:L, 05(A) fcS* 

^n^j;^{c^n6^^02 #02- s&teO2-(0jg-e 

-e&Pt <£Slffi_k-e;rc7)02- Sfctt02-<!:EJSU- N 
O2 (httS (2NO + 02 -*2N02 ) o 
n^cN0 2 CD— BBttS&P t ±T?mt2?l-D~3®tWfflfc 
CM^nTiibAU^ABaOi^l^^, El 5 

(A) K$n^ct^:fi^t>N03 - 

rtlcSSifcTSo ^CDct^^LTNOx ^NOx 854X^0 5 
a. 5 brtKKJRSn^o 

[0029] fct, mxsm^(Dmmmmf)^^mo 

B&Pi ©SffitNOz *^jBKSti, ©iR^JcoNOx© 
iRHE*^ffifPU&l^lSDN02 ^KJRSJrt^KiRSnT 

m4 , CD^^^gS^f£TLTN0 2 ©*J*«*«^-r Si 
SJS^^f^ (NO3--NO2) Kii*, uUT® 
JRfflrt^WK-f *>N03 " WO2 ©»T»JR«*6 

StNOx R«»J5 _a, 5 b#>£>NOx HfltSLtiiZtl&Z. 

[0 0 3 0] 8KA#»fK:HC* CO^cdMtM 

lRj8*lB:THJ:0NQx K4X»J5 a, 5 bri>e>JftfcB;£;n 
fcNO2tt0 5(B) K^TJ^lCHC, COtSJSLT 

Mjc^n^o c^ct^tcbra^pt <7)^®±{cno2 

[0 0 3 1 ] tft^, 8KA#»*<DHC, COH * 

*wa^pt ±002- ztcteot-tfrnnz . 
.nxt>$fcHc, co*^T^ntf^©Hc, coi: 

<koT*JR«l^6»liiahfcNOx • ^iWItife 

tcfiKA-rsNOx ^iijc^n^o ^mmmx^ 

m#2. 2 2O«fP^«t0 3cS^NOx KiRS0 5 ai5 
b<7)NOx ©iKi^tB^^fr^o tftt^, ^HiS^JT 5 
tt- 2,22 ©ift^fc ck 0 ~^CDN Ox ©W 
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M TOa) C*«a-©flM5€:afbTNOx£!R'R 

oTNOx ©JR3PJ5 a®NOi ©iRS^ig* LT < 3 
<h, SfS/KJtfc* 2 . 2 2MDi^.T«©NOx ©IX 
M5 bfc#»*«U NOx ©«R#J5 afcjjftA-raSMB; 
SKft^fii^-r-SttfetC. jSTC^JfttS&yXJH 2 a t^<=> 
NOx ©»R#J5 at;iil7tg']£#ySLTNOx ®«DZS'J 5 a 

X ©JR39J5 bCDNOx KiR»*^^cLT<St. FMJ* 
^3J}&#2. 2 2©3H&;L$fr^. NOx ©WJ 5 a{P.'J 
l:»a*»LTNOx M^J5 aCJ;5NOi ©«£?? 
ItlittfclCNOx ©JR3J5 b<DWtk&fto« 
[0 0 3 2 ] ^MMXit. NOx ©iRffl 5a. 5b© 

#2. 2 2©ffi«£«9!M.TIf££fT3NOx ©iRSA 
©NOx WMffl<DihnM\zmtttzmm»&-t>1)-<!>}iit> 

hit, nox »««nca«ua:«oa7c»js:«*&-r««t 

SCUTES. 

[0 0 3 3] H2tt, *SIJfi«ONOx »iRJfl5 a. 5 
b©3£#fNiffi£^T:7D-3 L ^-- hT&-5. 
3 1 >«:x>> ! >fSffi[5]S& (ECU) 2 0»C=tD. Bf^^f 

Mtt^Slff^n-s.. iii2»c*3^t;u-9 1 >^7.^- 

&<h, XT7^2 0 1-Ctt, ifiNOj ©iR£^fT4>© 
NOx ©JR^JcDB^^HfT^^SL-T^-S^S^ 

asfijjg^n-s. rrt, nox wsLM<on±.Wi^ff^k 

mt. ®NOx ©JRI*HH (buHJNOx ©JR8J©3J&£fT 
^T*iOHffl) «W^iiT^5Ci, (2) 

E®£©©Vvrft;to^:a^T^&^<!:#fc:tt, ^ 

>«x^-y^2 2 i fcjt*. saE-rsm-is** >*Tt 
mm.mm^(Dwmyy^F(Dm^ifa\z±y 

-^>£#*T-f -5. JtK<DTNOx ©iRBflONOx ©431 
»Sfl^fi)gLTH2i©a. NOx ©4X30© NOx ©4Xffi 
a*&5g£ifiaUfc£#f£©#NOx ©457JftJ©f5££ff 

KSLfcI^©NOi ©JRJWa^ONOx <Dte&m&fi i 1& 

[0 0 34]fcT. *ffifflTli, Xf7^2 0 1T 

y2 0 3^e,Xf'yy2 1 9 0S41^*ff$n5. 
T&fc)^. 0 lTNOx ©JRSU©?^*^ 

1 ©it^-lCte*^:^ 0 5T»^I#2, 2 2 



X7> : rv72 0 7T?:7 5'^F©{g£l (C-fe-;/ bbfcffX 
f7 7°2 0 9l;IOo Sfc. Xf77"2 0 3-CF=lffl 

lfcilir. l«77^Fit NOx ©JRSI©S** 

fl=J« ft«C»a«J«* 2,22 ©ffljftS 1 03^»j-tf 5 «fc 
5iZ-rztztb\zm^*>*l2>-7 7tfT'$>2>. 
[0035] 7x7^2 0 9tt?i£ilfe©**7*fl=rt*Jjfc 

wjesn. tsto T»n«. Stq&mjm&ss 1 i©« 

W#14a (SMl4b) ©Ig^MRSrlf PtC-fe -y h 

LTxf77"2 1 9\zm^ mytmrn^mm 1 ioimw 

#14 a (SS:H14b) ©HBgSrfliWT-5 (d©« 

R^O-CSS©-?; 3§!lP#l-4a-, 14b«<i;fc 
K^BliSn-S. ) . FDf^MTo ttNOx ©« 

*J©B£K&B£l'SrHn?»D. NOx ©JR^J©^^ ^. 

*», Xf77"2 1 ITU, W^«f^Hi6»©iliifl«rraT 
^J9f^©S^SIffB#P B m±{CfeoT^-5^*W^fb. S 

1 0Tjl7C»J«*&S«©ftS»# 1 4 a (Sfctt 1 4 b) 

[0036] Xt7 7*2 0 9T-ffife(On£.»i¥&ftmffl 

i>mmLx^u^m^zit. )i-3 L >\zxy-y72 i 1 

fcjt*, S^jSf^Sr5lff-rSffl!l©NOx ©JRJWTSftfcBB 
S$tirc^^ig^ ; fe>tJ- (7aSt«7b) 
©K*»lSfC©»*a**<fTton, Xf77'2 12T 

. »a, - ©i?s§igs c *»aifeSjKJt« a <D&mmm c st« 

[0 0 3 7] Xf77*2 1 2 -CK*«£-fc>U- ( 7 a $ 
fc«7b) -C*ffiSnfc#»^*8Jt*fJ-> (C£ 

Cst) Xt77"2 l 3#Hfr£*-u s 

tgJW0«&8iB©«WW# (14a 14 b) ©HS*« 

Ac. XT77"2 1 2T?»£t£*RJ*#*U ^©If^tCteX 
f7^2 l 5«t^frSn. fM»#llfJS«-£»/3fc*tt<g 

issn. jBTcfflws&a^teWs.n*. --x, a. en. 

<t^^. a<h/3<h©fiitcM^iS^SCt(C c fc0. NOx 
©JR?PJS:a®T-5S^©^JtSrSife^ttJ: D'Jyf 
« * fc tt 'J - >»r «W * ^ i t5„ Mx.(fa> 

[0 0 3 8] JtfBSf1s^fT^X7 : -^7 p 2 1 7 T 

tt. TO^>i'TCl^7'7Xl*^>h777*S 
n. 7.7-V-72 1 9TI1 Xf77'2 1 3$fett2 1 5 
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£tl&„ ±ta^-5 1 >©Slff C±D, NOx 
St?^TT»K«Na^J;t^a^^ittc^^ J; 5 (CM 
$Mt>1t7a, 7b©tB#tt. NO X ©»K#J5a. 

5 b ^m^-r^m^<Dmmmmi mmizmm-t 
[0 0 3 9] mmoj:oiz> *mmmT*immm&-t> 

t7a. 7 bTfift«©#ll!£iiSS3 a. 3 blZltmmffim 
¥atLT©if{kiil0 1a, 10 1b^tj-e»nT 
^-5. NOx ^iRS'JcDS^'t'fcTcfttiS^^) 

2 ^ii^UTNOx ©iR4 3 ©«©:frftas&^'=>$ 
3^ffifStLT<-5®s?ltt. gHfcfe&aSl Ola. 10 1b 

t>D-7a, 7 b tCteiiJiib&^o fi£oT, S£f£{1^g. 
fi :c t ] ©^*igS-tr>-y-7 a, 7 b©ti5*)teNOx 
£a}iLfc#m©^it£iE^tC£l&T3 C <fctC& 0 . 
SE^^JS-fe>-y-7 a. 7 b.©a^tcSt^Tjt7c2'J{tU& 
ffi^SiJfp-TS^<i:(Cj;0. igW<t»©it7G5W£NOx © 

[0 04 0] *5SW©8'J©*J6M©«lriES:BI3t 
^f. HI 1 <D^MMX'\t. g?*igffi-fe>+)-7 a. 7bi 
#E3v«)i&# 2 2 <h ©F«g©#l&ji!& 3a, 3 b (r^tl^tl 
SHfcftMfc^ttT^fcA^ 03(A) tr^Ti^ir^Uffi 

[0041] -r *nMwcD^m^m^i o 2 

«. 0 3(B) tC^-r<fcptC. PlS«©^#10 2a(Dt 
3tefC»ftM«E*fi«pOfc/N-*AttO^«a«:l 0 2b 
^KSLfcMt^n, NOx *<KiW*)iaLfct*« 

T^5. Si^WNOx ©«^Jffl'l©5)-«aS§'vroK*© 

©s«tt«w4>&^. lot, mit»mtit^m'i^u 
mmx'h-ox%%^\zmmmm^y^ri a. 7b^s 

^©fiMSrgSlfr-S^t^T^S. d©fca6. E13©*! 

J8a-b>-9-7 a, 7 b'\©KsSt©iiJjt£ISltLT^3o 

[0 0 4 2] 1411 #^©Mf::S'J©*#£fi&J©fi§j££ 
jS-THT**. SI 1 ©HJStflJTtt. B*»fi-fe >•**■£•*■ 

©K*ii^-fe >U- 1 0 7*ffl^TM*®NOx 

a . 5 b ©H£l5©M5c?FJ«i&S*ffl£fT 5 U 

T<^£>. @4tC*3V^T. NOx®tXftJ5a, 5b©AP 



fflftlzlt. yfs- h l 0 3 a. 10 3 batten, saw 
10 4a. 1 0 4bS:^LT^«jai#2 tMWft^ 

#10 5©ffiP7}?— Hi/jNSg=S©NOx KflXSIl 0 6. 
|S| C < '}^&<DWUtMM 108. SJt*>yi0 9** 
LT, #lK®?§3a. 3 b©£SltWKSttSftfc### 
-HI 0l:MSnt^5. 
[0 0 4 3] Sfc. *&JS0iJ-C«. 

-y-i o 7#n6x mw.m 106 t^ktt^i o 8 tzm 
tt-rsKfFtcRtt&n-cv**. *mmm-c\tTmme>i% 
%wm#2 2ttsstte»nT*3b-r. nox k^m^© 

fc»©SP»©«IO^^.tt±Sii#J^m^#2©*.tcJ;o 
TfTt3n-5o *35Jfi0yTtt. 1 0 5 tt±jKM#ff 

«J»#2,tiS»U H^SRfPHfiff ©NOx »«»J«© 
h (103aStftl03b) £NOx ©CM 1 0 

■ 6 (zSifrr-So cLnfciD-, f?<fe*©NOx-©jR^j(c»?t 

9(Cj;i9K5ISn. NOx WtiLffll 0 6Sfflia-r*. 
[0 0 4 4] d©7t<6. NOx ©iR^Jl 0 6(Ctt, S£ 
4>©NO X ®JR?PJJCW*&$ns©traUjl7c^Ji»«©SP 

m^*&^n-5©f . nox <&w.M i o 6 nip-e©^* 

jg^te. S^*©NOx RJR#JomP»w*^S#«K* 

asteraufcfc*. sfc. h 1 1 o 

bT<58?5&ttgrtt:ftMS l o 8(cJ;Dr»jt$ti-5;t(£>> 
K*»flE-fe>-tM 0 7 iCteSiJSt-fr-f. K*»JS-fe>-yi 

o 7iff««5#att5ifiBflEttfi^if ©nox mwMzmm 
Ltzmf*.<Dmmmg.tmmcizt£z>* 
[0045] fct.. mmmm-t>-y- 1 o 7©tb^(r» 

fi*i«©^fcDlC/h§fi©NOx KtXjW£ffli/>Tfc|5)*i© 

^Srffl=-5).d«i:*«T?tS. ... . 

[0 0 46] 

immomm] *5§wtc<tn«. nox ©rattjp©©^ 
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